Aluminium based Metal Matrix Composite material properties such as light weight, high strength and corrosion resistance etc. makes AMMC as a demanding material in the marine, automobile, aerospace, defense, and sports industries. However, the presence of abrasive reinforcements in the Aluminium Matrix causes rapid tool wear or failure and leads to an increase in machining cost, production time and poor quality of machined components. Hence the Wire Electrical Discharge Machining is the best one to overcome such drawbacks.
Introduction
Wire electrical discharge machining (WEDM) is found to be an extremely potential non-traditional machining process in which the spark is generated between work piece and conductive wire flushed with de-ionized water. Generally WEDM process is used where difficult to machine complex shapes with fine precision and surface finish materials such as hardened, low weight-high strength, temperature and corrosion resistant, particulate -reinforced composites and ceramics etc.
The applications of aluminium based metal matrix composite materials are significantly increased
The literature review reveals that the many researchers have been carried out their work on improvement of WEDM accuracy, monitoring and control but not on optimization of WEDM process parameters using AHP-Deng's similarity approach. Hence to address the lack of research, the present work is aimed on optimization of process parameters in Wire Electrical Discharge Machining of Al6061/2%SiC/3µm composite.
Experimental Procedure

Work material
In the present work, the base matrix Al 6061 aluminium alloy and 2% vol. fraction of 3µm average particle size of silicon carbide reinforcement material was used to fabricate Al6061/2% SiCp/3μm aluminium metal matrix composite by stir casting process. Table 1 tabulates the Chemical composition of Al6061 aluminium alloy.
Stir casting process
In this process the Al 6061 wrought Aluminum Alloy material is kept in crucible and is completely melted at 750°C in the stir casting furnace. At this stage, the pre heated reinforcement material i.e. silicon carbide particles of sized 3μm were manually added to the vortex along along with the preheated wetting agent particles of 1% magnesium for reducing the surface tension of base matrix in molten stage. The reinforcement and wetting agent particles are mixed into molten metal through the stirring mechanism, which is carried out at 750°C temperature with graphite stirrer arrangement about 10 min at a stirring rate of 600 rpm for getting homogenous mixture of molten metal.
Finally the Al6061/2%SiCp/3μm aluminium metal matrix composite was prepared by pouring the molten mixture into mould cavity of sized 500 mm x 60 mm x 20 mm and allows it for cooling at room temperature. Figure 1 (a) and (b) are illustrated the stir casting furnace and mould with AMMC sample.
After the fabrication, the fabricated AMMC sample is tested for mechanical properties and compared with base alloy. In Table 2 , the mechanical property of Al6061/2%SiCp composite is tabulated. SEM analysis is also being carried out for testing uniformity of particles and figure 2 illustrates the SiCp particle distribution in aluminium metal matrix composite. 
WEDM Experimentation of Al/SiCp Composite
Wire cut electrical discharge machining have been performed on Al6061/2%SiCp/3μm composite using EZECUT NXG CNC WEDM machine manufactured by Electronica Corporation (Figure 3 ) with a electrode material of 0.25mm diameter. The size of the work material considered for this experimentation is 10mm x 10mm x 20mm size and is cut with Brass and Zinc coated brass electrode wires. The control factors considered for this study are Wire type, Pulse-on time, Pulse-off time, Wire feed and Sensitivity. The control factor, wire type is considered as two levels only and apart from that factor all control factors are considered as three levels each. According to the Taguchi orthogonal array design, L18 (2 1 x 3 4 ) mixed orthogonal array was used to perform the WEDM experimentation. Table 3 shows the influential factors and their levels and Figure 4 illustrated the WEDM Work piece after wire electrical discharge machining.
Results and Discussion
In this paper, the AHP-Deng's Similarity based approach is applied to optimize the WEDM responses which are optimized with AHP-TOPSIS in [Anand Babu, K et al. 2015] . The WEDM responses for this work are tabulated in Table 4 . Usually the best machining responses are obtained by solving the machining process parameters with optimization methods.
Optimization of process parameters using AHP-Deng's Similarity methods
The AHP-Deng's similarity based Method is a multicriteria decision making approach obtained by integrating the AHP with Deng's technique. In Deng's similarity approach, weightages are required to optimize or to ranking the best process parameters of WEDM. Hence the required weightages were obtained using Analytic Hierarchy Process (AHP) approach which is developed by Saaty, T., L. (1990) . The main advantage with AHP over other methods is that AHP is designed to incorporate tangible as well as non-tangible factors especially where the subjective judgments of different individuals constitute an important part of the decision process [Ahmad Jafarnejad chaghooshi et al. 2014].
Weightages for WEDM responses by using AHP
In this process, the weightages are determined by formulating the pair wise comparison matrix, in order to decide the relative importance of one criterion versus another using Saaty's scale (Table  5) . Hence the pair wise comparison matrix with four criteria's is formed i.e. CS, MRR, SR and DD and as per experts judgment in linguistic variables, pair wise comparison matrix is formulated and is tabulated in Table 6 . The detailed procedure is given in following steps for determining the weightages:
Step 1: Formulation of pair wise comparison matrix for each responses.
Step 2: Determination of Eigen vectors (EV), which is calculated using geometric mean method for formulated matrix to obtain good priorities. Eigen vectors for WEDM responses are tabulated in Step 3: Calculation of Priority Weightages (PW) which is calculated by normalizing the Eigen vector column by total sum of column elements and Priority weightages for WEDM responses are as follows and is depicted in Table 7 : Step 5: Calculation of consistency index (CI) Using the eq. (ii), the consistency index is calculated and as follows:
C.I = (4.1972-4)/ (4-1) = 0.0657 Step 6: Calculation of consistency ratio (CR) The consistency ratio, CR is obtained by dividing CI with random consistency number for the same size of matrix and the random consistency number is chosen from Table 8 . In this case RI is 0.9 as the size of matrix is four. The value of CR should be around 10% to be acceptable; in some cases up to 20% may be tolerated [Brunelli Matteo et al. 2015] .
C.R = (C.I/R.I) = (0.0657/0.9) = 0.0730 Intermediate preferred judgment 1/2, 1/3, 1/4, 1/5, 1/6, 1/7, 1/8, 1/9
Reciprocal of the preferential judgment. For example not moderately preferred is rated as 1/3, like this so on. 
Optimization of WEDM responses using DENG'S Similarity Based approach
This method was introduced by Deng [Deng, H.18 ] and this method is explained in the following steps ]:
Step1: Determination of decision matrix The decision matrix is formulated with "m" attributes and "n" alternatives and is shown in Table 9 .
Step 2: Determine the weightages for WEDM responses This weightages are obtained by AHP method for each individual response. WCS = 0.0391; WMRR = 0.0836; WSR = 0.3042; WDD = 0.5731.
Step 3: Normalize the decision matrix The normalized matrix is obtained by using eq. (iii) ( Table 9) .
Step 4: Calculate the performance matrix K. Anand Babu, P. Venkataramaiah, and P. Dileep / American Journal of Materials Science and Technology (2017) Vol. 6 No. 1 pp. 1-14 9 Performance matrix (Table 10) is obtained by using eq. (iv) i.e. multiplying the normalized decision matrix with its associated weightages. Aij = Wij x rij (iv)
Step 5 Step 6: Calculate the degree of conflict between each alternative The degree of conflict between each alternative Ai and the positive ideal solution and the negative ideal solution can be calculated using eq. (vii) and eq. (viii) and this degree of conflict are shown in Table 11 .
Ai,
) 0.5 Conflict between the alternatives and positive ideal solution is determined as follows:
Conflict between the alternatives and negative ideal solution is determined as follows:
Where, θ value lies between 0 0 -90 0 .
Step 7: Calculate the degree of similarity between alternatives and the Positive and Negative Ideal Solutions. The degree of similarity and conflict between the alternatives and positive ideal solution and negative ideal solution can be determined using the eq. (ix) eq. (x).
| | = cos −+ * | | (ix) Degree of Similarity:
Larger the Degree of similarity (Si) is the higher the degree of similarity between the alternatives Ai and Aj. This Degree of similarities is shown in Table 12 .
Step 8: Calculate the overall performance index The overall performance index can be determined for each alternatives based on the degree of similarity using eq. (xi).
The larger the index value is more preferred the alternatives. The Table 12 shows the overall Performance index.
Step 9: Ranking according to Deng's similarity based method. After analyzing the WEDM responses, it is observed from Table 12 that the most optimum WEDM parameters for obtaining the WEDM responses is the higher overall performance index i.e. Pi = 0.716203. So the 11 th WEDM experimental run shows the higher performance index value. 
